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[Claim(s)] 

water-soluble base, is activated bv ti 1 gr ° Up by the 



and making the exposure part of said constituent construct a bridge and which are 
disassembled by the radiation, and said constituent containing the mixture of **. 
[Claim 2] Furthermore, the photoresist constituent which is characterized by including 
the low polymerization nature diol ether additive which suited preventing that a 
background constructs a bridge while exposing with an electron ray and in which 
development by the water-soluble base of claim 1 is possible. 
[Claim 3] Furthermore, the photoresist constituent in which development by the 
water-soluble base of claim 1 or claim 2 characterized by including the solvent chosen 
from the group who consists of propylene-glycol-monomethyl-ether acetate, 
ethyl-3-ethoxy propionate, and ethyl lactate is possible. 

[Claim 4] The photoresist constituent in which development by the water-soluble 
base of claim 1 or claim 2 characterized by choosing from the group which the 
acid-producing material which can be disassembled with the radiation which suited 
absorbing said radiation for image formation becomes from the metal or the nonmetal 
onium salt, and the nonmetal sulfonic-acid precursor which will generate strong acid if 
it exposes with a radiation is possible. 

[Claim 5] Furthermore, the photoresist constituent in which development by the 
water-soluble base of claim 1 or claim 2 characterized by containing the aromatic 
series color of an effective dose which functions as an energy transfer agent into 
image formation on the wavelength of the radiation for image formation which carries 
out incidence to the above-mentioned coat is possible. 

[Claim 6] (a) The film-forming aromatic series polymer resin which is the photoresist 
constituent in which development is possible, has the (i) functional group by the 
water-soluble base, is activated by the above-mentioned functional group, causes 
aromatic series electrophilic substitution and is stabilized, (ii) by the coat of said 
constituent containing the acid-catalyst cross linking agent which reacts with an acid 
and generates stable carbonium ion, and the radiolysis nature acid-producing material 
which suited absorbing the radiation for image formation (iii) and making the exposure 
part of said constituent construct a bridge The process which coats a substrate, and 
the (b) aforementioned coat are exposed with a radiation according to an image. The 
approach including the process over which the exposure part of a coat is made to 
construct a bridge, and the process which develops the (c) aforementioned coat with 
a water-soluble base developer, and forms a negative image of forming a negative 
photoresist image on a substrate. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the photoresist constituent in which 
development is possible, and the approach of forming a lithography pattern by this by 
the water-soluble base. 
[0002] 

[Description of the Prior Art] In the electronic industry, it is continuing hoping that he 
wants to raise the degree of integration of the circuit in micro equipment. In order to 
attain a high degree of integration required to fill the radical Motohara rule of such 
equipment, in the electronic industry, the need of the new photoresist which is 
pursuing development of the lithography equipment and the technique which were 
improved, therefore raises the resolution of the lithography pattern in a photoresist 
coat is growing. 

[0003] The photoresist constituent in which development is possible is indicated by 
the water-soluble base which constructs a bridge by electrophilicity aromatic 
substitution in SPIE Regional Technical Conferenceon Photopolymers besides Lec 
(Reck), U.S. New York State Ellen Bill (Ellenville), and 1988 [ 63 or]. It is characterized 
by including aromatic series parts from which this constituent tends to receive three 
structural constituents, i.e., (a) electrophilicity aromatic substitution, such as Pori 
(4-hydroxystyrene) and a novolak, the stable matter which generates the carbonium 
ion which will use the acetic ester of the electrophilicity matter, i.e., the aryl methylol, 
as a precursor if it reacts with the (b) acid, and the quality of a photograph acid 
product which is onium salt, such as (c) hexafluoro antimonic acid triphenylsulfonium. 
the photograph which includes hydrolysis of acetic ester, generation of benzyl 
carbonium ion, and partial bridge formation of aromatic series resin by exposure — a 
latent image forms by the chemical change by acid generation. After exposure of a 
coat, if short-time baking is carried out, cleavage of the acetic ester of the latency 
electrophilicity matter is carried out with an acid, benzyl carbonium ion generates, and 
this will react with surrounding phenol resin immediately, and will generate new 
carbon-carbon bonding. It increases, the molecular weight, i.e., the degree of cross 
linking, of resin, therefore solubility changes with generation of such new 
carbon-carbon bonding remarkably. The negative image of a mask is obtained by the 
development by the subsequent rare base. (The system containing novolak resin is 
said not to be suitable in order to show extreme optical density out of deep-purple.) 



[0004] A U.S. Pat. No. 4810601 specification is related with formation of the negative 
pattern by constructing a bridge in the generation source of the polyfunctional 
carbonium ion of a monomer or a polymer in an aromatic compound. Using diacetoxy 
methylbenzene and a tris acetoxy mesitylene, the bridge is constructed in the matrix 
resin of Pori (p-hydroxystyrene) with hexafluoro antimonic acid triphenylsulfonium. 
The photoresist which carried out image formation can be developed by the 
water-soluble base. Polyvinylbenzyl acetate is used as quality of a polymer 
polyfunctional carbonium ion product, and the bridge is constructed in bisphenol A. 
After the resist pattern formed by these systems carries out short-time baking, it is 
developed with organic solvents, such as an acetone. 

[0005] the [ Europe patent application ] — EP No. 0361907 specification is aimed at 
the useful photoresist constituent in the image reversal process containing an organic 
coat formation ingredient, the quality of a photograph acid product of oxime sulfonate, 
and the additive that constructs a bridge in a coat formation ingredient and increases 
the positive optical rate of a constituent by the outside of deep-purple. This additive 
has the general formula of RO-CH2-A-CH2-OR, A is monomer aromatic hydrocarbon 
which has the ring of one or more condensation or non-condensation, separation, or 
not dissociating, and R units each are H, alky I (C1-C6), cycloalkyl (C3-C6), aryl, or 
arylated alkyl, respectively. This additive has the following general formula. 
[Formula 1] 



R1, R4, R5, and R6 are H, alkyl (C1-C6), cycloalkyl (C3-C6), aryl, arylated alkyl, or two 
OR, respectively. R2 and R3 are H, alkyl (C1-C6), cycloalkyl (C3-C6), aryl, or an 
arylated alkyl radical, respectively. 

[0006] A U.S. Pat. No. 4404272 specification is related with the photosensitive 
constituent which consists of novolak resin which has a bromination phenol unit and in 
which water-soluble development is possible. These constituents contain the 
thermosetting hydroxymethyl phenol derivative for raising the adhesive property to 
the substrate of a constituent. This derivative is [Formula 2]. 

And [Formula 3] 




An implication and R A hydrogen atom, a low-molecular alkyl group, or a 
low-molecular acyl group, A hydrogen atom and R' preferably Alkyl, alkoxy ** 
cycloalkyl, Aryl, aryloxy, acyl, an aralkyl radical, or a halogen atom, X — one of single 
association, S, O and CO, or one R2 CR — desirable — a propylene -2, two sets, and 
Y — a hydrogen atom — or CH2 OH radical, and R1 and R2 preferably It is the 
hydrogen atom, the permutation, or the unsubstituted alkyl group which joins together 
identically mutually [ of different species ] and forms a ring, and one or less of the 
substituents Y is a hydrogen atom. It depends for these results on the cleavage of the 
acetic ester which forms a positive image, or an orthochromatic carboxyl compound. 
[0007] 

[The technical problem and The means for solving a technical problem] which should 
solve invention This invention relates to the photoresist constituent in which 
development is possible by the water-soluble base for forming a negative resist image 
on a substrate. These constituents are the mixture of the film-forming aromatic 
series polymer resin which has the functional group to which activate (a) resin and 
aromatic series electrophilic substitution is made to perform, the acid-catalyst cross 
linking agent which will generate stable carbonium ion if it reacts with the (b) acid, and 
the acid-producing material which suited absorbing the radiation for (c) image 
formation and making the constituent of an exposure part construct a bridge and 
which is disassembled with a radiation. As for a cross linking agent, it is desirable to 
generate the benzyl carbonium ion stabilized with the hydroxyl group. This cross 
linking agent is the polyfunctional monomer chosen from 2, 6-dihydroxy 
methyl-p-cresol, 2, 6-diacetoxy methyl-p-cresol, 2, 6-dihydroxy methyl phenol, 2, 
6-diacetoxy methyl phenol, 2, 2', and - tetra-hydroxymethyl bisphenol A, 2, 2\ and 6 
and 6 '6, 6'-tetra-acetoxy methyl bisphenol A and the group who consists of a tris 
acetoxy mesitylene. 

[0008] An activating group is a phenolic hydroxyl group in aromatic series polymer 
resin, such as a polymer of hydroxystyrene, a copolymer of hydroxystyrene and 
t-BUCHIROKISHI carbonyloxy styrene, a copolymer of hydroxystyrene and hydroxy 
methyl styrene, a copolymer of hydroxystyrene and acetoxy methyl styrene, and a 
novolak. 

[0009] In the alternative example of this invention, an aromatic series color is 
contained in a constituent. 

[0010] This invention uses a new photoresist constituent again, and also offers the 
approach of forming the negative image of a resist on a substrate. The film-forming 



aromatic series polymer resin which has the functional group to which this approach 
activates (a) and (i) resin, and aromatic series electrophilic substitution is made to 
perform, (ii) The acid-catalyst cross linking agent which will generate carbonium ion if 
it reacts with an acid. The process which coats a substrate with the coat which 
consists of acid-producing material which suited absorbing the radiation for image 
formation, and which is disassembled with a radiation, (iii) (b) — the process over 
which expose a coat with a radiation according to an image, and the exposure part of 
a coat is made to construct a bridge, and (c) — the process which develops this coat 
with a water-soluble basicity developer is included. 

[001 1] When using a constituent for the image formation by the electron ray, the 
dissolution rate of a non-image formation part is raised preferentially, and the part 
over which the bridge was constructed has the desirable additive of a low-grade 
polymer it is made not to be influenced of the basic developer which does not contain 
a metal ion. With such a new constituent, contrast is high, the pattern 0.5 micrometers 
or less of high sensitivity is obtained, and large process latitude required for printing of 
the high density pattern with which dimensions differ is obtained. 
[0012] When the constituent by this invention is high sensitivity to deep ultraviolet, an 
electron ray, and an X-ray and adds the suitable sensitizer for a photoresist 
constituent, or an energy transfer agent, high sensitivity is easily obtained also to i line 
and g line radiation. Moreover, the rate of a resist can be adjusted by choosing the 
suitable poly carbonium ion precursor containing the second or third benzyl alcohol, 
those ester, or the ether for a start. It is the ingredient obtained easily, without 
needing composition complicated [ the polyfunctional carbonium ion precursor of this 
invention ], and expensive, and the engine performance which was excellent not only 
in cost reduction but the whole resist is obtained. Although a desirable example shows 
only the cross linking agent of a monomer, expansion application is possible for this 
invention also like a polymer carbonium ion precursor. 
[0013] 

[Example] This invention relates to the photoresist constituent in which development 
is possible by the high sensitivity for forming a negative image on a substrate, and the 
water-soluble base of high contrast. This constituent consists of mixture of the 
film-forming aromatic series polymer which has the functional group to which activate 
(a) resin and aromatic series electrophilic substitution is made to perform, the 
acid-catalyst cross linking agent which will generate stable carbonium ion if it reacts 
with the (b) acid, and the acid-producing material which suited absorbing the radiation 
for (c) image formation and making the constituent of an exposure part construct a 



bridge and which is disassembled with a radiation. This constituent suits the developer 
which does not contain a halogen and does not contain a metal ion. As for a cross 
linking agent, it is desirable to generate the benzyl carbonium ion stabilized with the 
hydroxyl group. This cross linking agent is the polyfunctional monomer chosen from 2, 
6-dihydroxy methyl-p-cresol, 2, 6-diacetoxy methyl-p-cresol, 2, 6-dihydroxy methyl 
phenol, 2, 6-diacetoxy methyl phenol, 2, 2\ and - tetra-hydroxymethyl bisphenol A, 2, 
2', and 6 and 6 '6, 6'-tetra-acetoxy methyl bisphenol A and the group who consists of 
a tris acetoxy mesitylene. 

[0014] An activating group is a phenolic hydroxyl group in aromatic series polymer 
resin, such as a polymer of hydroxystyrene, a copolymer of hydroxystyrene and 
hydroxy methyl styrene, a copolymer of hydroxystyrene and acetoxy methyl styrene, 
and a novolak. 

[0015] In the alternative example of this invention, an aromatic series color is 
contained in a constituent. 

[0016] This invention uses a new photoresist constituent again, and also offers the 
approach of forming the negative image of a resist on a substrate. The film-forming 
aromatic series polymer resin which has the functional group to which this approach 
activates (a) and (i) resin, and aromatic series electrophilic substitution is made to 
perform, (ii) by the coat which consists of an acid-catalyst cross linking agent which 
will generate carbonium ion if it reacts with an acid, and acid-producing material which 
suited absorbing the radiation for image formation (iii), and which is disassembled with 
a radiation the process which coats a substrate, the process over which expose the 
(b) coat with a radiation according to an image, and the exposure part of a coat is 
made to construct a bridge, and (c) — the process which develops this coat with a 
water-soluble basic developer is included. 

[0017] It coats with the coat of the resist constituent which melted suitable 
substrates, such as silicon, silicon oxide, silicon nitride, and a gallium arsenide, to the 
suitable organic solvent at the 1 st process of the approach of this invention. 
[0018] aromatic series polymer resin — a functional group — it has a phenolic 
hydroxyl group preferably, and this activates the ring of aromatic series and makes 
electrophilicity aromatic substitution perform Usually, such aromatic series polymer 
resin has the ring activated [ silsesquioxane / polyhydroxy styrene / novolak resin, 
Pori (P-hydroxybenzyl) silsesquioxane ]. It is thought that these ingredients contain 
novolak resin, such as the condensation product of the polymer of hydroxystyrene, 
the copolymer of hydroxystyrene and hydroxy methyl styrene, the copolymer of 
hydroxystyrene and acetoxy methyl styrene, alkylation polyvinyl phenols and 



alkylphenol, and formaldehyde, for example, a cresol novolak, an ethylphenol novolak, 
and a xylenol novolak, including the copolymer. Moreover, Pori (P-hydroxybenzyl 
silsesquioxane), Pori (P-hydroxyphenyl silsesquioxane), and the Pori 
(P-hydroxyphenyl) methylsilane are also included. 

[0019] An acid-catalyst cross linking agent is the precursor of carbonium ion. 
Desirable carbonium ion is the form of benzyl carbonium ion, i.e., phenyl methylene, 
and two or more parts of carbonium ion are on a precursor. The typical functional 
group which reacts with an acid and generates carbonium ion is an acetoxy radical in 
the structure of a benzyl-acetate mold. Aromatic series rings may be some side 
chains of a polymer, or may be monomers, and may contain the substituent which 
promotes generation and stabilization of carbonium ion. However, a substituent must 
suit the image formation property and stability of a final resist constituent. There are 
a hydroxyl group (- OH), low-molecular alkyl (preferably - CH3), and a permutation 
low-molecular alkyl group (-CH2 OAc;OAc is an acetoxy radical preferably) in a 
desirable substituent. 

[0020] A functional group is a radical emitted to the generate time of carbonium ion. 
The optical rate of a photoresist constituent can be adjusted by choosing a suitable 
emission radical. Since a hydroxyl group (-OH) is most strongly combined with the 
carbon of benzyl and much energy is needed by removing, an optical rate becomes 
comparatively low. Association of an alkoxy group is weaker than a hydroxyl group, 
and an optical rate becomes higher. An acetoxy radical is a much good emission 
radical, and an optical rate becomes still higher. A constituent determines a 
presentation in consideration of image formation equipment. In the presentation 
suitable for the image formation by i line with the high radiation image formation 
reinforcement of an aligner, a hydroxymethyl derivative is used for a desirable 
constituent, but in the case of deep ultraviolet **** image formation, in order that an 
aligner may operate by much low reinforcement in 250nm (except for excimer laser 
equipment), the presentation which emits an acetoxy radical is desirable. 
[0021] The desirable cross linking agent of this invention is the polyfunctional 
carbonium ion precursor of a monomer. As for a cross linking agent, it is desirable to 
generate the benzyl carbonium ion stabilized with the hydroxyl group. These 
carbonium ion precursors are chosen from the group who consists of 2, 6-dihydroxy 
methyl-p-cresol, 2, 6-diacetoxy methyl-p-cresol, 2, and 6-dihydroxy methyl 
bisphenol A. A tris acetoxy mesitylene and a bis-acetoxy xylene can also be used. 
[0022] The second and third carbonium ion precursor is functionally suitable similarly 
as a cross linking agent, and it is used like the first carbonium ion system. 



[0023] the — two — carbonium ion — a precursor — **** — being desirable — the 
matter — one — three - alpha — alpha — ' - a screw — hydroxyethyl — benzene ~ 
one four - alpha — alpha ~ ' - a screw — hydroxyethyl — benzene — one — 
three — five - alpha — alpha — ' — alpha — " - tris — hydroxyethyl — benzene — 
it is . a typical ingredient desirable among the cross linking agents which make the 
third carbonium ion a subject — alpha, alpha, alpha', and alpha - tetramethyM, 
4-benzene dimethanol, 'alpha, alpha, alpha', and alpha — '- tetramethyM and 
3-benzene dimethanol and alpha and alpha, alpha', alpha', and alpha"alpha"-hexa 
methyl - there is 1, 3, and 5-benzene TO RIM ETA Norian. 

[0024] A useful monomer cross linking agent is the thing of the form of a diacetoxy 
methyl phenol monomer. If an acetoxy methyl group is in the location of ORUTO to a 
phenolic hydroxyl group, stabilization of carbonium ion will be promoted, a desirable 
monomer carbonium ion precursor — 2, 6-diacetoxy methyl-p-cresol, 2, 6-diacetoxy 
methyl phenol, 2, 2', 6, and 6' — there are - tetra-acetoxy methyl bisphenol A and a 
tris acetoxy mesitylene. 

[0025] as suitable photosensitive acid-producing material to use it by this invention, 
there is acid-producing material (a photograph — it may be called that it is acid) 
disassembled with a radiation. When it exposes with these photograph acid ** and a 
radiation, there are the metal and nonmetal onium salt which generate strong acid, and 
a sulfonic-acid precursor of a nonmetal. Typical onium salt is a diaryl iodonium salt 
and a triarylsulfonium salt, these photographs — there are the triflate of diaryl 
iodonium and triarylsulfonium, a benzenesulfonic acid salt, a p-toluenesulfonic-acid 
salt, well-known diaryl iodonium and the metal salt of triarylsulfonium, 
diphenyliodonium triflate, di(t-butylphenyl) iodonium triflate, triphenylsulfonium triflate, 
Tori (t-buthylphenyl) sulfonium triflate, corresponding p-toluene friction mark phone 
acid chloride, and benzenesulfonic acid salts acidly. 

[0026] There is N-sulfonyloxy imide of the following form in the nonmetal 
sulfonic-acid precursor which will generate strong acid if it exposes with a radiation. 
[Formula 4] 

For the thing and n as which R was chosen from the group which it becomes from 
toluene, benzene, -CF3, -CF2CF3, -CF2CF2H, and ~(CF2) n-Z, 1-4Z are H, alkyl, aryl, 
and [Formula 5]. 



Or [Formula 6] 



It comes out, it is, and although m combined 1-5, and X and Y with the side chain or 
principal chain of a thing, and the thing combined with the residue containing 
independent H, alkyl or aryl, and sulfonyloxy imide besides (4) or (3) (5) polymer which 
forms what forms the monocycle which may contain one or more heteroatoms, or the 
ring of a polycyclic type, and (1) (2) fused aromatic ring, it is either. 
[0027] A coat may contain the aromatic series color which absorbs substantially 
[ before reaching a substrate ] altogether the inside ultraviolet rays for the image 
formation which carries out incidence to a coat in process, or deep ultraviolet. As for 
the wavelength of the inside ultraviolet rays for the image formation used for the 
process of this invention, or deep ultraviolet, it is desirable that it is about 200-370nm. 
There is a derivative (acetyl biphenyl) of a phenoxymethyl anthracene, an anthracene 
methanol, 9, 10-diphenyl anthracene, phenan TORASEN, and a biphenyl in a suitable 
color. 

[0028] This reaction is accelerated by heating a wafer for 1 - 3 minutes at 60-1 10 
degrees C. Thus, as compared with the non-exposing field removed by developing 
negatives with the developer which does not contain metal ions, such as 
tetramethylammonium hydroxide (TMAH), the field which carried out image formation 
has low solubility, or it becomes insolubility. Thus, the field which carried out image 
formation remains. 

[0029] It is desirable to contain, while also prescribing the sensitizer required of an 
alternative example or energy transfer agent of this invention which uses i line or g 
line. When using i line, an anthracene methanol is in one of the desirable sensitizers, a 
long wave — merit — a radiation — receiving — sensibility — increasing — a sake — 
ASENAFUTAREN — thioxan — a ton — methyl - two - naphthyl — a ketone — four 
" acetyl — a biphenyl — one — two - benzo — a fluorene — etc. — others — a 
sensitizer RE — " — JISUTO — a formula — inside — containing — it can make . 
[0030] In order to carry out sensitization of the above-mentioned formula to an 
electron ray and an X-ray, the above-mentioned formula is made to contain low 
polymerization polyether diol in another example of this invention, for example, under 
the above-mentioned formula — the poly tetrahydrofuran (molecular weight 
200-1000) — 0.1- of total solids — addition 2% raises a resist processing window and 
Contrast gamma remarkably. There are a polyethylene glycol (molecular weight 
200-1000) and a polypropylene glycol (molecular weight 200-1000) in other additives 
which have the same effectiveness. 

[0031] A constituent is put into the solvent or solvent system which suited that the 
constituent formed a coat efficiently. One of the requirements of a solvent is forming 



uniform coating which covers the resist component in a substrate completely. The 
optical activity of a resist must evaporate at a certain temperature so that a solvent 
may not receive a bad influence at the desiccation process after coating of a resist. 
Moreover, since a solvent plays no role in the function of the photoresist after coating, 
handling is safe, it is easy to use it and it needs to be as cheap as possible, a solvent 
— a polarity — or it is almost a polarity and the alcoholic ether, alcoholic ester, and 
ester ether solvents including alcohol and an alcoholic derivative are contained. 
Propylene-glycol-monomethyl-ether acetate (PM acetate), ethyl-3-ethoxy 
propionate (EEP) (ether ester), methoxy propanol, ethoxy propanol, ethyl lactate, and 
butoxy propanol (alcoholic ether) are one of the typical things of these solvents. 
Probably, other solvents will be clear to this contractor. 
[0032] When blending in order to use a photoresist constituent at an 
electron-beam-lithography process, it is desirable to add the inhibitor of too much 
bridge formation by the proximity effect and the same effectiveness or bridge 
formation of a background further. Into this mixture, the low polymerization diol ether 
additive which improves the contrast of an image contains. The desirable diol ether is 
the poly tetrahydrofuran, a polyethylene glycol, and a polypropylene glycol. 
[0033] When such a low polymerization diol ether additive is used, it is desirable that 
there is cosolvent and a solvent system consists of for example, the ester ether and 
the alcoholic ether. For example, they are 1-methyl-2-propanol, ethoxy propanol, 
butoxy propanol, etc. The examples of such a solvent-cosolvent system are PM 
acetate and 1-methoxy-2-propanol. 

[0034] A coat is exposed by inside ultraviolet rays or deep ultraviolet according to an 
image, and the aromatic series polymer of the exposure field of a coat is made to 
construct a bridge at the 2nd process of the approach of this invention. There are 
various kinds of mercury arc LGTs and heavy hydrogen, or sources of EKISHISU laser 
in the suitable radiation source. Image formation of the coat can be carried out 
through an electron ray or an X-ray. 

[0035] At the 3rd process of the approach of this invention, a coat is contacted to a 
water-soluble basic developer, and the negative image which carried out the wet 
developing is obtained. There is a base (MIF) which does not contain metal ions, such 
as a calcium hydroxide (KOH) and tetraalkylammonium hydroxide, in a developer. 
Tetramethylammonium hydroxide (TMAH) is the most desirable. 
[0036] The following example explains the approach of preparation of the process of 
this invention, and use to a detail. The detailed adjustment is included within the limits 
of the above-mentioned approach, and shows an example. It does not pass over these 



examples to what was shown for the purpose of instantiation, and they do not limit the 
range of this invention. 

[0037] Example 1 2 and 6-bis(acetoxy methyl)-p-cresol are blended with a photoresist 
formula. 1 7.47 % of the weight (p-hydroxystyrene) of Pori, 2, 6-bis(acetoxy 
methyl)-p-cresol 1.22 % of the weight, 9-anthracene methanol 0.54 % of the weight, 
79.56 % of the weight (propylene glycol methyl ether acetate) of PM acetate, It was 
made to be set to 1 .22 % of the weight (the trifluoromethyl sulfonyloxy bicyclo 
[2.2.1]-hept-5-en -2, 3-dicarboxyimide) of MDT which is the nonmetal sulfonic-acid 
precursor indicated by the United States patent application/[ 07th ] No. 322848 
specification. Spin coating of this photoresist formula was carried out, and coating 
with a thickness of 1.1 micrometers was formed in the silicon wafer which carried out 
the under coat by HMDS. 0.45NA after baking the coated wafer for 1 minute at 90 
degrees C on a hot plate GCA i line step-and-repeat equipment was used, and it 
exposed by 365nm ultraviolet rays of about 20 m J/cm2. After [ exposure ] baking 
(PEB) of the wafer was carried out for 120 seconds at 100 degrees C on the hot plate. 
Next, immersion development of the wafer was carried out in the 0.1 7-N TMAH water 
solution ( drawing 1 ). 

[0038] Example 22 and 6-bis(acetoxy methyl)-p-cresol are blended with a photoresist 
formula, and it is 23.64 % of the weight [ of novolaks ] (m-cresol / p-cresol copolymer), 
2, and 6-bis(acetoxy methyl)-p-cresol. 2.36 % of the weight, PM acetate 70.92 % of the 
weight, MDT It was made to become 3.07 % of the weight. Spin coating of this 
photoresist formula was carried out, and coating with a thickness of 1.1 micrometers 
was formed in the silicon wafer which carried out the under coat by HMDS. After 
baking the coated wafer for 60 seconds at 90 degrees C on a hot plate, it was exposed 
with 50keV electron ray of 8.0microC/cm2. The wafer was baked after exposure for 
180 seconds at 100 degrees C on the hot plate. Next, immersion development of the 
wafer was carried out in the 0.32-N TMAH water solution ( drawing 2 ). 
[0039] Example 32 and 6-bis(acetoxy methyl)-p-cresol are blended with a photoresist 
formula, and it is 1 7.56 % of the weight [ of Pori ] (p-hydroxystyrene), 2, and 
6-bis(acetoxy methyl)-p-cresol. 1.23 % of the weight, PM acetate 79.98 % of the 
weight, MDT It was made to become 1.23 % of the weight. Spin coating of this 
photoresist formula was carried out, and coating with a thickness of 1.1 micrometers 
was formed in the silicon wafer which carried out the under coat by HMDS. After 
baking the coated wafer for 60 seconds at 90 degrees C on a hot plate, it was exposed 
by 248nm ultraviolet rays of 4.0 mJ/cm2 using canon 0.37NA excimer 
step-and-repeat equipment. The wafer was baked for 120 seconds at 100 degrees C 



on the hot plate after exposure. Next, immersion development of the wafer was 
carried out in the 0.1 7-N TMAH water solution ( drawing 3 ). 

[0040] Spin coating of the photoresist formula used for the silicon wafer which carried 
out the under coat by example 4HMDS in Example 2 was carried out, and coating with 
a thickness of 1 .0 micrometers was formed. After baking the coated wafer for 60 
seconds at 90 degrees C on a hot plate, curl SHUSU (Karl Suess) step-and-repeat 
equipment is used, and it is 10 of 35 mJ/cm2. It exposed with the radiation. The wafer 
was baked after exposure for 120 seconds at 100 degrees C on the hot plate, and 
immersion development was carried out in the 0.32-N TMAH water solution ( drawing 
4). 

[0041] Example 54, 4' bis(hydroxyethyl) benzene 1 % of the weight, MDT 0.67 % of the 
weight, novolak 22.22 % of the weight, PM acetate Spin coating formation of 76.1 1% of 
the weight of the constituent was carried out at the silicon wafer which carried out 
the under coat by HMDS. After baking the coated wafer for 60 seconds at 90 degrees 
C on a hot plate, it was exposed by the deep ultraviolet (248nm) of 6 mJ/cm2 using 
the canon 0.37NA excimer stepper. Next, the wafer was baked after exposure for 90 
seconds at 80 degrees C on the hot plate. Next, the wafer was developed in the TMAH 
water solution and the 0.35-micrometer image was obtained. 

[0042] The formula of 5 was prepared six examples and spin coating was carried out 
on the silicon wafer like the above-mentioned example 5. After exposing the coated 
wafer with 50keV electron ray of C/cm2 the dosage of 2.5micro, it was baked after 
exposure for 90 seconds at 90 degrees C. and was developed for 120 seconds by 
TMAH. 

[0043] Example 7 — alpha, alpha, alpha", and alpha' - tetramethyl-1 and 4-benzene 
dimethanol 2.16% of the weight 2.16 % of the weight (the p-tosyl OKISHIBI cyclo 
[2.2.1]-hept-5-en -2, 3-dicarboxyimide) of p-toluenesulfonic-acid homologs of MDT, 
21.6 % of the weight (hydroxystyrene) of Pori, anthracene methanol 0.65 % of the 
weight, PM acetate Spin coating was carried out and coating with a thickness of 1 
micrometer was formed in the silicon wafer which carried out the under coat of 74.43% 
of the weight of the constituent by HMDS. After baking the coated wafer for 60 
seconds at 90 degrees C on a hot plate, it was exposed by i line (365nm) of dosage 
100m J using the GCA0.35NA stepper. Next, the wafer was baked after exposure for 
60 seconds at 100 degrees C on the hot plate, and the pattern was developed for 120 
seconds in the TMAH water solution. 

[0044] Example 8 — alpha, alpha, alpha', and alpha' - tetramethyl-1 and 4-benzene 
dimethanol P-toluenesulfonic-acid homolog of 2.1 7 % of the weight and MDT 2.1 7 % of 



the weight, 21.71 % of the weight of novolaks, and PM acetate Spin coating was carried 
out and coating with a thickness of 1 micrometer was formed in the silicon wafer 
which carried out the under coat of 73.96% of the weight of the constituent by HMDS. 
After baking the coated wafer for 60 seconds at 90 degrees C on a hot plate, it was 
exposed with 50keV electron ray of dosage C/cm2 of 3micro. Next, the wafer was 
baked after exposure for 90 seconds at 90 degrees C, and was developed for 90 
seconds in the TMAH water solution. 

[0045] Example 92, 6-diacetoxy methyl-p-cresol 3.76 % of the weight, MDT 2.35 % of 
the weight, novolak 23.53 % of the weight, 0.376 % of the weight (Aldrich (Aldrich), 
molecular weight 250) of poly tetrahydrofurans, PM acetate After carrying out spin 
coating of the formula containing 70 % of the weight and baking for 60 seconds at 90 
degrees C, the coat with a thickness of 1.0 micrometers was obtained. It exposed with 
50keV electron ray of dosage C/cm2 of 7micro. After baking for 4 minutes at 101 
degrees C, the submicron pattern which developed negatives less than 230 seconds 
and was excellent in 0.32-N TMAH was obtained. 

[0046] Example 102, 6-diacetoxy methyl-p-cresol 3.76 % of the weight, MDT 2.35 % of 
the weight, novolak 23.47 % of the weight, PM acetate After carrying out spin coating 
of the formula containing 70.42 % of the weight and baking for 60 seconds at 90 
degrees C, the coat with a thickness of 1.5 micrometers was obtained. The resist was 
exposed with the electron ray of 50keV(s) of dosage C/cm2 of 7micro. No indication 
was shown by the amount of non-exposed area even if it performed development for 
230 seconds by 0.32-N TMAH, after baking for 4 minutes at 101 degrees C unlike 
Example 9. 

[0047] Example 112, 6-diacetoxy methyl-p-cresol 2.6 % of the weight, MDT 2 % of the 
weight, anthracene methanol 1 % of the weight 1 4.4 % of the weight (hydroxybenzyl 
silsesquioxane) of Pori, PM acetate Spin coating of the formula containing 80 % of the 
weight was carried out at the layer of the 1 -micrometer diazo quinone novolak resin 
which carried out hard baking, and the resist layer with a thickness of 0.4 micrometers 
was obtained. The coat was baked for 90 seconds at 90 degrees C on the hot plate, 
canon 0.52NA equipment — using it — i line exposure — a 100mm second — after 
carrying out, it baked after exposure for 90 seconds at 1 00 degrees C. After 
performing development for 60 seconds by 0.21 -N TMAH, the image to 0.4 
micrometers was resolved. 02RIE — truth — the pattern imprint with a direct side 
attachment wall was obtained. 

[0048] Example 122, 6-diacetoxy methyl-p-cresol 2.6 % of the weight, MDT 2 % of the 
weight, 15.4 % of the weight (hydroxybenzyl silsesquioxane) of Pori, PM acetate Spin 



coating of the formula containing 80 % of the weight was carried out at the layer of the 
1 -micrometer diazo quinone novolak resin which carried out hard baking, and the 
resist layer with a thickness of 0.4 micrometers was obtained. The coat was baked for 
90 seconds at 90 degrees C on the hot plate. After using canon 248nm excimer laser 
equipment and performing deep ultraviolet exposure by nominal dosage 27 mJ/cm2 ( it 
baked after exposure for 90 seconds at 100 degrees C on the hot plate. As a result of 
performing development for about 60 seconds by 0.2 1-N TMAH, the outstanding 
image 0.5 micrometers or less was developed for resolution. The outstanding pattern 
without residue was imprinted by the lower layer by 02RIE. 

[0049] Example 132, 6-diacetoxy methyhp-cresol 2 % of the weight. MDT 2% of the 
weight, spin coating of the formula containing 1 6 % of the weight (hydroxybenzyl 
silsesquioxane) of Pori and 80 % of the weight of PM acetate was carried out at the 
layer of the 1 -micrometer diazo quinone novolak resin which carried out hard baking, 
and the resist layer with a thickness of 0.4 micrometers was obtained. The coat was 
baked for 90 seconds at 90 degrees C on the hot plate. It exposed with 50keV 
electron ray of dosage C/cm2 of 3micro. After performing baking for 90 seconds at 
100 degrees C on a hot plate, as a result of performing development for about 1 
minute by 0.21 -N TMAH, the outstanding image 0.5 micrometers or less was 
developed for resolution. The pattern was imprinted by the lower layer by 02RIE, and 
the perpendicular side attachment wall which does not have residue substantially was 
acquired. 

[0050] Example 14MDT 1.69 % of the weight. bis(hydroxymethyl)-p-cresol 1.69 % of 
the weight 9-anthracene methanol 1.90 % of the weight, cresol formaldehyde novolak 
resin 18.67 % of the weight, 1-methoxy-2-propanol 38.02 % of the weight, PM acetate 
38.02 % of the weight was blended and the photoresist formula was prepared. Spin 
coating of this photoresist was carried out on the silicon wafer which carried out the 
under coat by HMDS, it baked for 60 seconds at 90 degrees C, and the coat with a 
thickness of 1.1 micrometers was obtained. Next, it is GCA1635i about a wafer, i line 
step-and-repeat equipment was used, and it exposed by i line of 30 mJ/cm2. Baking 
after exposure was performed at 100 degrees C, and spray development was 
performed using the 0.24-N TMAH developer. The image with a perpendicular side 
attachment wall to 0.5 micrometers was obtained. 

[0051] The same formula as Example 14 was prepared except having used 
p-chlorobenzene sulfonyloxy-5-norbornene -2 and 3-dicarboxyimide instead of 
example 15MDT. This resist was processed by the above-mentioned approach. This 
resist had the sensibility of 1 10 mJ/cm2, and the profile was the same as that of 



Example 14. 

[0052] Although this invention was explained about the specific example, it is possible 
to make various examples, modification, and correction, without the details' not 
limiting this invention and deviating from the principle and range of this invention, and, 
as for such an equivalent example, it is clear that it is what is contained within the 
limits of this invention. 
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